INTRODUCTION
The Biginelli reaction was first reported more than a century ago (1) and involved the synthesis of 3,4-dihydropyrimidin-2(lH)-one (DHPM) by a very simple one-pot condensation reaction of benzaldehyde 1, urea 2 and ethyl acetoacetate 3 in ethanol. This reaction played an important role in organic and medicinal chemistry due to the importance of the resulting dihydropyrimidinone products. However, this one-pot, one-step protocol often provides only low to moderate yields of the desired target molecules 4, in particular when substituted aromatic or aliphatic aldehydes are employed. In the past decade, it was demonstrated that these dihydropyrimidine derivatives exhibited important pharmacological properties (2), for example, by serving as the integral backbones of several calcium channel blockers, antihypertensive agents, a-la-antagonists and neuropeptide Υ (NPY) antagonists. In addition, several marine alkaloids containing the dihydropyrimidinone-5-carboxylate motifs also showed interesting biological activities (3) (4) (5) . Therefore, the discovery of milder and practical routes for the synthesis of dihydropyrimidin-2(lH)-ones by the Biginelli reaction continues to attract the attention of researchers. The development of several new synthetic strategies have, therefore, being developed, for example, lewis acid (6), fluoroboric acid (7), molybdophosphoric acid (8), potassium hydrogen sulfate (9), p-toluenesulfonic acid (10), boric acid (11), lanthanide triflate (12), bismuth(III) nitrate (13) , iodine (14) , Cul (15) , clay catalysis (16), fluorapatite (17) and phase transfer catalyst (18a,b) and have been found to be effective. However, some of these methods require the use of unfriendly or expensive reagents, stoichiometric amounts of catalysts, strongly acidic conditions and incompatibility with other functional groups. The Biginelli reaction can occur more smoothly under microwave irradiation heat in the 3 presence of ferric chloride or TsOH as the catalyst and dry acetic acid (19) and using room temperature ionic liquids (20).
In the recent past, tetrabuthylammonium bromide (TBAB) is emerging as an effetive phase transfer catalyst for various organic reactions. We sought to explore the possibilty of TBAB as catalyst for Biginelli reaction. In this paper, we describe a ' corresponding author: andrealuziasouza@yahoo.com.br general and practical route for the Biginelli cyclocondensation reaction using TBAB and NH4Br as catalysts under solvent-free condition and a comparative study has been carried out for evaluation of the catalysts (scheme 1).
Scheme 1 .Biginelli reaction

RESULTS AND DISCUSSION
The results described in the table 1 indicate the scope and generality of the method, which is very efficient. Use of just 0.5% mol of TBAB or NH4Br is sufficient to push the reaction into completion with good yield. In this series it is also described a new dihydropyrimidin-2(lH)-one carrying a sulfonyl group 4f that is commonly present in many compounds having pharmacological activities. Our results using TBAB gave moderate to good yields (entries 1-10), while using NH4Br as catalyst gave excellent yields (entries 11-20). The new DHPM 4f was characterized by 1H NMR, 13C NMR and IR (21).
A similar but more expensive reagent benzyltriethylammonium chloride (TEBA) was previously reported in the Biginelli reaction yielding also good results [20b], Other similar systems have previously been reported (20c) to be useful in Biginelli reaction but in principle the present systems appears to be more tolerant (and cheap) to a variety of substrates. The reaction can be carried out in a one-pot fashion in the presence of a catalytic (sub-stoichiometric) amount of NH4Br or TBAB under solvent-free conditions. This method not only preserved the simplicity of Biginelli's onepot procedure but also remarkably improved the yields of dihydropyrimidinones in shorter reaction times compared previous methods. However, since the behavior of these salts as ionic liquids was considered by Calo and coworkers (20d) care must be taken when analyzing the present results.
The results presented in the table 1 demonstrated that as TBAB as NH4Br were very satisfactory in the utilized conditions, furnishing DHPMs with good to high yields, independent of the functional groups. The novel DHPM 4f (entries 6 and 14) was obtained with good yield when utilized TBAB and high yield with NH4Br. To test the effect of catalyst in solvent, Biginelli reaction of 4-nitrobenzaldehyde, 3-chlorobenzaldehyde and piperonal at the same condition was carried out using water as solvent and TBAB as phase transfer catalyst. The results obtained were unsatisfactory leading the formation of the respective DHPMs in lower yields.
Kappe reported that the mechanism of the reaction may proceed through the formation of an imine intermediate formed by reaction of the aldehyde with urea, wich is the key rate-determining step (22) . The formed iminium ion added to ethyl acetoacetate in the presence of TBAB-catalyst or NH4Br-catalyst producing an open chain ureide followed by cyclization and dehydration would afford the dihidropyrimidinone.
CONCLUSION
In summary, we have developed a simple and efficient method for the direct preparation of substituted dihydropyrimidinones using molten tetrabuthylammonium bromide or ammonium bromide as reaction media in good yields from readily available starting materials with good tolerance to different functional groups. In particular, aromatic aldehydes containing electron withdrawing or electron donating groups can be used in this protocol.
EXPERIMENTAL
Syntheses of 3,4-dihydropyrimidin-2(lH)-ones were carried out with two different catalysts under solvent-free condition. Initially, the reaction was carried out using TBAB as catalyst with aromatic aldehydes, urea or thiourea and ethyl acetoacetate. The same condition was employed to NH4Br.
Procedure for synthesis of 3,4-dihydropyrimidin-2(lH)-ones using catalyst under solvent-free
In a 25 ml round bottom flask, aromatic aldehyde (5 mmol), urea (or thiourea) (15 mmol), ethyl acetoacetate (5 mmol) and the catalyst (0,5% mol) were mixed in a one-pot condensation employing heat at 1000C for 1 h. After the reaction was completed, the reaction mixture was poured into ice water. The crude product was further purified by recristallization from ethanol to afford pure dihydropyrimidinones 4aj.
